Cathepsin B activity in normal human osteoblast-like cells and human osteoblastic osteosarcoma cells (MG-63): regulation by interleukin-1 beta and parathyroid hormone.
Cathepsin B activity and its regulation by interleukin 1 beta (IL-1 beta) and parathyroid hormone (PTH) was investigated in normal human osteoblast-like cells (hOB) and in the human osteoblastic osteosarcoma cell line MG-63. Cathepsin B activity was measured using a fluorescent synthetic substrate, 7-N-benzyloxycarbonyl-L-arginyl-L-arginylamide-4-methylcoumarin, and its specificity was checked with E-64, a specific inhibitor of cysteine proteinases and CA074, a specific inhibitor of the enzyme. Cathepsin B activity was detected in crude extracts of cell monolayers and in conditioned media. In both cell types, basal activity was detected essentially in cell extracts, since in media only approximately 1.2% (hOB) and approximately 6% (MG-63) of the total activity was released. IL-1 beta (1-100 U/ml) and PTH (10(-9) M-10(-6) M) significantly stimulated cathepsin B activity in cell extracts and in conditioned media. In both cell types, the increase in proteolytic activity appeared to require RNA and protein synthesis after adding IL-1 beta or PTH. Using the above substrate, we also evaluated some biochemical properties of the enzyme, and its pH-stability and pH-optimum. In both cell types, intracellular cathepsin B activity was not resistant to neutral or slightly alkaline pH, whereas extracellular cathepsin B activity was stable. This study provides evidence that osteoblast-like cells produce and secrete active cathepsin B. The production and secretion was stimulated by IL-1 beta and PTH. The physiological role of cathepsin B produced by osteoblasts and stimulated by the bone resorbing agents remains to be elucidated. Since extracellular activity is stable under relatively physiological conditions, it is possible that the extracellular as well as intracellular form of the enzyme may play a role in matrix turnover.